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River long profile (LP) is a plot of the downstream distribution of elevation along a river 
channel. Rivers are the most dominant agents responsible for shaping the morphology of the 
Earth’s surface. Energy distribution pattern and channel processes along the LP of the trunk 
stream of a river drainage network set the base level for all erosion and deposition processes 
within its catchment. Hence, basin-scale analysis of river long profiles (LPs) is of importance 
to understand its evolutionary trajectory and the resultant controls on river process dynamics. 
This thesis presents an analysis of the river LPs of some of the major rivers river basins in 
Indian sub-continent. LPs from the diverse tectono-climatic settings of India have been chosen 
to capture the maximum diversity of controls on LP shapes. These include the LP of river 
channels from (1) the tectonically active and humid Himalayan tributaries of the Ganga River 
basin in bedrock setting, (2) the tectonically active and tropical climate of the Ganga River 
alluvial plains, (3) the tectonically passive Peninsular India with tropical climate, and (4) the 
tectonically active Kuchchh region in semi-arid western India. The purpose of this study is to 
evaluate the role of inherent geological controls on the shape of river LP. The river LP shape 
further governs geomorphic processes by shaping the stream power distribution pattern in a 
river channel. Hence, the main thesis objective is to analyse river LP data to assess the inherent 
geological controls on geomorphic processes.  
Shuttle Radar Topographic Mission (SRTM)-Digital Elevation Model (DEM) data of 90 m 
resolution were used to derive the river LPs of major rivers, and the mapping of geological 
features (rock types and faults) was done using Geological Survey of India (GSI) 
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Seismotectonic Atlas (scale-1:1,000,000). Hydrological data sets were obtained from Central 
Water Commission (CWC) and National Remote Sensing Centre (NRSC) archives. Rainfall 
variability was analysed using TRMM data sets. 
Different shapes of river LPs exist in the four different tectono-climatic settings of India. 
Differences in shape is a reflector of one or a combination of factors such as heterogeneity in 
lithological (rock erodibility), climatic and tectonics, which result in differences in the rate of 
downstream change in channel slope along LP.  
Sum of two exponential functions can be an appropriate representation of LP shape in regions 
with high uplift rate and where rock erodibility increases downstream e.g. the Himalayan 
tributaries of the Ganga River basin. However, the smaller river channel (length 20 to 35 km, 
in the tectonically active semi-arid Kuchchh region) which are flowing over uniform lithology 
do not have much concavity in their LP shape. Such LPs of smaller rivers can be represented 
by linear function. Further, in tectonically stable landscapes (of Peninsular India) where the 
LPs of river channel have a downstream decrease in rock erodibility, do not have a well-defined 
shape and may not be represented by simple mathematical functions (linear or exponential).  
The LP shape further governs the stream power distribution pattern along river channels. The 
downstream distribution of  total stream power (TSP) can be mathematically modelled for 
rivers with a well-defined LP shape. The TSP distribution pattern obtained based on the sum 
of two exponential functions successfully explains the spatial variability in geomorphic 
processes. On the other hand, rivers which do not have a well-defined LP shape, have a 
randomly distributed TSP variability. For smaller river channels flowing over uniform 
lithology do not have much concavity in their river LPs and have nearly linear shape. However, 
owing to tectonic uplift along faults several small knick points are preserved in their LPs. The 
high Ksn (normalised steepness index) zones correspond to knick points formed owing to 
tectonic activity along active faults. The Ksn values also serve as a proxy of TSP.  
My thesis presents a quantitative approach of LP analysis to unravel the role of geological 
(landscape) memory on geomorphic processes. Geological control on geomorphic processes is 
fundamental in nature, and its quantitative understanding establishes the significance of 
geological characteristics in basin-scale stream management studies. Analysis of the 
downstream distribution of TSP further establishes river LPs as fundamental units of landscape 
evolution.  
 
